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I.  INTRODUCTION 


The  Air  Force  Occupational  and  environmental  Health  Laboratory  (AFOEHL) 
has  been  involved  with  assisting  HQ  MAC/SGPB  and  OEEV  in  resolving  the  sludge 
problem  at  the  South  Tank  Farm  (STF)  Lajes  Field,  Azores  since  the  original 
request  for  assistance  in  25  January  1989.  A  response  was  prepared  in  April 
1989  based  on  the  available  data  and  forwarded  proposing  possible  methods  of 
remediation.  Subsequently,  AFOEHL  was  asked  to  determine  the  best  remediation 
method,  considering  cost  and  environmental  acceptability.  A  team  from  AFOEHL, 
Environmental  Quality  Division  (EQ)  conducted  an  on-site  survey  from  12  to  17 
June  1990  in  support  of  this  request.  The  following  AFOEHL  personnel 
participated  in  the  South  Tank  Farm  survey: 

Lt  Col  Robert  D.  Binovi,  AFOEHL  Chief  Engineer 
TSgt  Mary  K.  Fields,  Environmental  Quality  Division  Technician 
Sgt  Robert  P.  Davis,  Environmental  Quality  Division  Technician 
Sgt  Stanley  Dabney,  Environmental  Quality  Division  Technician 

A  hazardous  waste  management  survey  was  conducted  concurrently  by  Capt 
Patrick  McMullen  and  lLt  Nancy  Hedgecock,  Environmental  Quality  Division, 
Hazardous  Waste  Branch.  Their  findings  and  conclusions  are  under  separate 
cover.  . 


II.  DISCUSSION 

A.  South  Tank  Farm  (STF) 

1.  Background 

a.  The  wet  sludge  pit  (WSP)  occupied  about  12,500  square  feet 
(1/4  acre)  and  ranged  in  depth  from  2.5-4  feet.  The  sludge  depth  varied  as 
well;  near  the  gate  the  depth  was  more  than  a  foot  while  areas  adjacent  had  no 
apparent  depth.  There  seems  to  have  been  two  sources  of  sludge:  (1)  dumping 
from  the  accessible  portions  and  (2)  the  deposition  of  naturally  occurring 
soils  and  sands  from  run-off  from  the  adjacent  ridge. 

b.  The  wet  sludge  pit  at  the  STF  was  constructed  in  1986  for  use 
by  the  contractor  during  construction  of  new  tanks  there.  It  was  used  for 
disposal  of  fuel,  water,  and  sludge  removed  from  the  old  tanks  prior  to  their 
demolition.  It  has  remained,  at  the  Air  Force  request,  to  be  used  for  the 
disposal  of  sludge  and  fuel  from  tanks  converted  from  JP-4  to  JP-8  and  for 
future  tank  cleaning  projects.  (1) 

c.  On  8  July  1989,  a  Portuguese  employee  working  at  the  STF 
drained  the  water  from  the  WSP  to  lower  the  level.  The  water  was  siphoned 
from  the  middle  of  the  tank  and  allowed  to  drain  by  grade  into  a  drainage 
ditch.  This  above-ground  flow  then  entered  a  conduit  to  pass  under  a  road  and 
parking  area  and  into  the  shallow  waters  of  Praia  Bay  at  the  marina  bulkhead 
(2).  Evidently  a  fish  kill  occurred  and  the  University  of  the  Azores 
conducted  sampling.  This  led  to  official  Portuguese  allegations  that  the  U.S. 
Air  Force  was  polluting/endangering  the  environment  by  discharging 


NOTE:  This  report  was  accomplished  by  the  Air  Force  Occupational  and 
Environmental  Health  Laboratory  (AFOEHL),  which  is  now  the  Armstrong 
Laboratory,  Occupational  and  Environmental  Health  Directorate. 
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contaminants  from  the  STF  into  Praia  Bay.  The  USAF/Clinic  SGPB  conducted 
sampling,  and  in  a  reply  to  the  allegation  routed  through  Headquarters  Azores 
Air  Command,  the  Headquarters  of  the  Commander,  United  States  Forces  Azores/J4 
reviewed  the  sampling  results  of  the  University  of  Azores  and  generally  dis¬ 
credited  a  connection  with  the  incident  and  the  sampling  results.  With  no 
criteria  for  discharge  of  this  nature,  the  results  were  compared  with  Resource 
Conservation  and  Recovery  Act  (RCRA)  criteria  for  characteristic  hazardous 
waste. 


d.  The  South  Tank  Farm  was  located  on  or  very  near  a  major 
geological  fault  (Allen  and  Hoshall  Engineering  Report,  1990).  It  was  also 
located  near  Praia  Da  Vitoria  well  D,  about  3000  feet  away.  Situated  in  the 
base  of  a  ridge,  the  pit  wa^  susceptible  to  both  run-off  from  the  ridge  and 
infiltration  from  the  water  table,  possibly  filling  with  groundwater  during 
times  of  wet  weather,  or  leaking  into  the  groundwater  in  periods  of  dry 
weather. 

e.  Lajes  AB  discharged  an  estimated  695,000  gallons  of  untreated 
combined  wastewater  into  the  ocean  a  day  (3).  During  wet  weather  peak  flows 
would  approach  2. 78-million  gallons  per  day  ( MGD) .  The  outfall  pipe 
discharged  from  a  40-foot  cliff,  200  feet  to  the  surf.  The  ocean  at  this 
location  was  60-75  feet  deep  for  about  1500  feet  and  then  dropped  off  to  2000 
feet  deep. 


2.  Applicable  Regulations  and  Limitations 

a.  Portuguese  regulation  Decree-Law  90/71,  March  22,  1971  bans 
discharge  of  noxious  waste  in  coastal  waters,  including  docks,  ports  and 
maritime  zones  of  rivers.  The  substances  banned  include  crude  oil  and 
gasoline.  Penalties  (up  to  one  million  escudos)  can  be  assessed. (4) 

b.  Portugal  was  a  participant  of  the  Paris  Convention  for  the 
Protection  of  Marine  Pollution  from  Land-Based  Sources,  June  1974.  This 
convention  sought  to  eliminate  pollution  of  maritime  areas  by  land-base 
sources  which  would  (1)  give  rise  to  dangerous  accumulations  of  harmful 
materials  in  the  food  chain;  (2)  endanger  the  welfare  of  living  organisms 
causing  undesirable  changes  in  the  marine  ecosystems;  (3)  interfere  seriously 
with  the  harvesting  of  sea  foods  or  with  other  legitimate  uses  of  the  sea;  or 
(4)  contain 


(a) 

such  compounds  in  the 


organohalogen  compounds  and  substances  which  may  form 
marine  environment, 


(b)  mercury  and  mercury  compounds, 


(c) 

(d) 

in  suspension  or  sink 


(e) 


cadmium  and  cadmium  compounds, 

persistent  synthetic  materials  which  may  float,  remain 
and  Interfere  with  the  legitimate  use  of  the  sea,  or 

persistent  oils  and  hydrocarbons  of  petroleum  origin. 


c.  This  convention  also  sought  to  strictly  limit  pollution  from 

(!)  organic  compounds  of  phosphorous,  silicon,  tin,  and 
substances  which  may  form  such  compounds, 
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(2)  element  phosphorous, 

(3)  nonpersi stent  oils  and  hydrocarbons  of  petroleum 

ori gins, 

(4)  element  and  compounds  of  arsenic,  chromium,  copper, 
lead,  nickel,  and  zinc,  and 

(5)  other  substances  having  a  deleterious  effect  on  the 
taste  and  smell  of  products  derived  from  the  marine  environment. 

B.  The  AFOEHL  Ecology  Function  performed  a  bioassay  for  evaluation  of  the 
toxicity  of  the  wet  sludge  pit  water.  The  aquatic  fish  species,  Pimephales 
Promel as  (fathead  minnow)  wfere  exposed  to  various  dilutions  of  water  in  a 
96-hour  bioassay.  The  data  sheet  is  included  as  Appendix  A.  The  LD50  of  the 
water  in  percent  was  found  to  be  27%.  That  meant  that  50%  of  the  fish  exposed 
to  a  27%  solution  of  this  wastewater  mixed  with  a  clean  buffered  water  would 
be  expected  to  be  killed  in  96  hours. 

C.  The  wastewater  was  a  concentrated  industrial  waste  with  a  chemical 
oxygen  demand  (COD)  slightly  less  than  2,000  mg/L.  It  was  primarily  of  one 
phase  (the  lighter  oily  phases  had  been  skimmed  previously);  therefore,  the 
toxicity  would  be  little  reduced  by  passing  it  through  an  oil/water 
separator.  The  sludge  contained  about  45%  moisture,  with  the  solids  being 
roughly  half  organic  and  half  inorganic  in  nature. 

D.  Sampling  for  various  other  parameters  was  performed  on  the  wastewater, 
sludge,  and  dried  sludge.  Bottom  depths  and  sludge  depths  were  measured  with 
a  "Sludge  Judge,"  a  graduated  Plexiglas  apparatus  that  allows  the  capture  and 
measurement  of  a  column  of  sludge.  Parameters  such  as  PCB,  oils  and  grease, 
volatile  organic  compounds,  biochemical  oxygen  demand  (BOD),  metals,  and  BTU 
value  all  had  direct  bearing  on  the  possibilities  of  acceptable  disposal. 

Sampling  Results 

a.  WSP  Wastewater:  The  volume  of  sludge  and  wastewater  in  the  pit 
calculated  to  about  234,000  gallons.  About  208,000  gallons  of  wastewater  were 
determined  (Appendix  C).  Two  water  sampling  sites  were  selected  as  shown  on 
the  site  plan,  Figure  1.  The  characteristics  of  the  wastewater  revealed  an 
orange  colored  water  with  characteristic  petroleum  odor.  Analyzed  on  site, 
the  average  suspended  solids  concentration  was  208  mg/L.  The  average 
biochemical  oxygen  demand  (BOD)  and  chemical  oxygen  demand  (COD)  407  were  1760 
mg/L.  COD  analyzed  at  the  0EHL  averaged  1740  mg/L  and  Total  Organic  Carbon 
(TOC)  averaged  360  mg/L.  The  sampling  for  volatile  organic  compounds  (EPA 
methods  601  and  602)  showed  no  significant  concentrations.  Soluble  metals  at 
concentrations  above  detection  averaged  Ca  22.9  mg/L,  Fe  17.9  mg/L,  Mn  1.13 
mg/L,  Zn  0.58  mg/L,  A1  1.29  mg/L,  Mg  8.0  mg/L,  Pb  0.69  mg/L,  Ba  0.11  mg/L. 
Results  are  tabularized  In  Appendix  B. 

b.  WSP  Sludge:  Sludge  depths  were  measured  by  the  "Sludge  Judge" 
from  a  boat.  Measurement  was  curtailed  before  depths  at  each  of  the  10  feet 
by  10  feet  grid  points  could  be  completed,  as  the  boat  began  to  sink. 
Thirty-three  points  were  recorded.  The  total  volume  of  wet  sludge  was 
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Figure  1.  Site  Plcn  Met  Sludge  Pit 
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Figure  3.  Adsorption  Isotherm 


estimated  at  5600  cubic  feet  (207  cubic  yards).  Computations  are  included  in 
Appendix  D.  Based  on  the  average  of  78X  moisture  content  from  drying  at  103 
degrees  C,  about  1200  cubic  feet  (45  cubic  yards)  of  dry  sludge  could  be 
expected.  The  sludge  was  black  colored  with  characteristic  petroleum  odor. 
Three  sites  (locations  shown  in  Figure  1)  were  selected  to  provide 
characterization  of  the  sludge.  Sludge  results  are  tabularized  in  Appendix 

B.  EP  Metals  concentrations  were  below  detectable  limits  except  for  chromium 
found  at  the  detectable  limit  of  0.1  mg/1  at  Site  2  and  at  Site  3  at  0.4  mg/1. 

c.  Dry  Sludge  Pit  Soil:  The  dry  sludge  pit  was  a  fenced-in  site  of 
approximately  .34  acres.  Portions  of  the  pit  were  bermed  and  lined.  Sampling 
from  seven  sites  was  conducted.  Site  locations  are  shown  in  Figure  2. 

Samples  from  the  top  layer  of  soil  were  removed  anu  analyzed  at  the  AF0EHL. 
Results  are  tabularized  in  Appendix  B.  Concentrations  of  metals  were  very  low 
in  the  soil  and  most  samples  were  below  detection  limits.  Samples  with  metals 
concentrations  above  detection  were  Cr  0.5  mg/1  and  Cd  0.7  mg/1  at  Site  3  and 
Pb  of  0.3  mg/1  at  Site  6.  EPA  8080  Method  analytes  were  below  detection 
limits.  Soil  results  are  tabularized  in  Appendix  B. 

E.  A  bench-scale  bioreactor  was  set  up  at  the  AF0EHL  to  explore  the 
possibilities  of  in-situ  bioremediation  by  aeration  and  nutrient  addition. 
Nutrient  addition  followed  concentrations  used  by  Fedorak  and  Westlake  (5). 

The  reactor  was  operated  for  a  period  of  45  days  with  the  parameters  of  COD, 
BOD,  suspended  solids,  and  settleable  solids  analyzed.  The  results  of  this 
study  showed  that  COD  was  slowly  degraded,  at  a  rate  approaching  69  mg/L-day 
as  determined  if  the  reaction  followed  first-order  reaction  kinetics.  Results 
of  the  laboratory  experiment  are  contained  in  Appendix  C. 

F.  Carbon  adsorption  shaker  tests  were  performed  at  the  AF0EHL  to 
determine  the  preliminary  treatment  efficiency.  One  carbon  source  was 
available,  activated  charcoal,  Darco  G-60.  One  hundred  milliliter  aliquots  of 
wastewater  were  shaken  for  two  hours  with  varying  amounts  of  carbon. 
Concentrations  of  adsorbed  COD  were  determined  and  the  adsorption  isotherm 
shown  in  Figure  3  was  generated.  From  the  isotherm  0.25  mg  of  COD  per  mg 
carbon  might  be  expected  to  be  adsorbed  at  equilibrium.  However,  additional 
testing  with  other  types  of  carbon  and  pilot  plant  column  studies  would  need 
to  be  performed  if  carbon  treatment  is  considered  for  treatment  of  this  type 
wastewater . 

G.  Sludge  drying  and  incineration  studies  were  also  performed.  Although 
caloric  or  heating  value  was  to  be  determined  in  the  sludge,  the  Fuels  Lab  at 
Wright-Patterson  AFB  decided  not  to  perform  them,  citing  that  our  ASTM  method 
for  determining  the  heating  value  of  sludge  (closed  cup  bomb  colorimetry)  as 
inappropriate.  The  AF0EHL  does  not  have  the  capability  to  determine  heat 
content;  however,  the  ability  to  ignite  was  observed  between  300-350  degrees 

C.  A  reduction  of  42-  in  weight  was  recorded  after  30  minutes  at  350  degrees 
r . 


H.  Because  of  an  initial  concern  with  possible  groundwater  contamination, 
and  the  proximity  to  a  municipal  well,  a  water  sample  was  taken  from  a 
four-story  apartment  complex  nearby  (8  Camino  De  Paul).  The  water,  analyzed 
for  volatile  organic  compounds  (V0C)  (EPA  Methods  502.1  and  503),  was  free 
from  detectable  VOCs. 
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III.  CONCLUSIONS 


A.  Wastewater  Disposal:  Subsequent  to  the  finalizing  of  this  report,  the 
wastewater  from  the  WSP  had  been  released  to  Praia  Bay,  through  the  newly 
constructed  oil /water  separator.  The  wet  sludge  has  been  removed  from  the 
tank  and  recovered  in  barrels.  The  following  text  prepared  before  this  event, 
is  relevant  to  possible  environmental  consequences  of  this  action. 

1.  Comparisons  of  wastewater  sample  results  with  published  chronic 
marine  toxicities  (5)  are  summarized  in  the  following  table: 


Comparison  of  Wastewater  Results  with  Published  Marine  Toxicity 

PARAMETER  AVG.  CON.  CHRONIC  TOXICITY  (ug/1  ) 

_ ug/L _ Acute _ Chroni  c _ 


Manganese  1129  100  ug/L  (protection  of  consumers  of 

marine  mollusks) 


Cal ci urn 

22,850 

No 

reported 

toxic i ty 

Iron 

17,865 

No 

reported 

toxic i ty 

Zi  nc 

576 

95 

86 

Lead 

687 

140 

5. 

A1 umi num 

1290 

No 

reported 

toxic i ty 

T i tani urn 

<413 

No 

reported 

toxic i ty 

Magnesi urn 

8,000 

No 

reported 

toxicity 

Oil  &  grease 

( 2  methods 

of  analysis) 

(E418.1) 

4,600 

100  (marine 

1 arvae) 

( IR) 

10,050 

100  (marine 

larvae) 

2.  The  high  concentrati on  of  oxygen  depleting  chemicals  as  measured 
by  BUD  and  COD,  and  not  any  single  toxicant,  probably  was  responsible  for  the 
marine  toxicity  apparent  in  the  incident  in  June  1989.  Limited  dilution  or 
m;/ing  was  possible  from  the  discharge  into  the  shallow,  protected  bay  from 
the  bulkhead.  The  less  dense  fresh  water  tended  to  form  a  cover  over  the  more 
dense  salt  water  of  the  immediate  area  near  the  discharge.  In  order  for  water 
to  be  released  through  the  culvert  in  the  bulkhead,  concentrations  of  BOD  and 
COD  needed  to  be  reduced  through  treatment  or  dilution  to  levels  in  the  15- 
and  30-mg/L  range,  respectively,  and  the  other  parameters  listed  in  the  table 
reduced  below  their  acute  toxicity  values.  The  wastewater  did  not  appear  to 
have  any  substances  prohibited  by  name  (i.e.,  mercury  and  cadmium)  above 
detectable  levels  in  the  wastewater. 
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3.  Since  the  wastewater  did  not  appear  to  contain  prohibited 
compounds,  the  wastewater  could  be  diluted  by  quantities  of  water  of  lesser 
concentration  and  discharged  into  areas  of  already  degraded  quality  as  long  as 
the  oil  or  persistent  hydrocarbons  are  removed  and  the  dilution  reduces  known 
toxicant  concentrations  below  chronic  marine  toxicities.  The  problem  in 
discharging  this  type  wastewater  untreated  through  the  existing  sewer  system 
is  with  the  oil  and  grease  concentrations .  Typical  oils  and  grease 
concentrations  in  sewers  have  been  shown  to  be  between  20  and  30  mg/L.  With 
aquatic  toxicities  in  the  0.1  mg/1  region,  and  a  dilution  factor  calculated  at 
451,  the  calculated  concentration  at  the  plume  was  0.066  mg/1,  from  a  formula 
in  Muellenhoff,  et  al  (7).  In  this  case,  the  WSP  wastewater  had  oil  and 
grease  concentrati ons  lower  than  those  typically  found  in  domestic  sewage; 
therefore,  a  raise  in  the  concentration  to  0.1  mg/1,  if  one  relies  on  dilution 
calculations,  would  be  unlikely.  A  plot  of  dilution  factors  versus  gallons 
discharged  is  presented  in  Figure  4  for  disposal  at  the  sewage  outfall. 

4.  Based  on  the  bioremediation  testing,  in-situ  remediation  of  the 
WSP  by  stimulation  of  indigenous  organisms  with  nutrients  would  be  too  slow  to 
be  a  practical  solution  because  of  the  slow  reaction  rate  and  the  slow 
desorption  of  hydrocarbons  from  the  sludge.  It  is  difficult  to  estimate  the 
actual  length  of  time  needed  to  remediate  the  WSP  using  nutrient  enrichment 
because  of  the  poor  correlation  of  the  bench  scale  study  data  to  standard 
first  ( r=0 - 05 )  or  second  order  kinetics.  The  poor  correlation  can  be 
explained  through  equilibria,  diffusion  and  desorption  of  COD  from  the 
sludge.  Bioremediation  (lowering  of  BOD  or  COD)  by  passing  the  wastewater 
through  established  biomedia  (activated  sludge  or  trickling  filter)  is 
possible  but  not  demonstrated.  The  Navy  operates  an  oily  waste  treatment 
plant  in  Virginia.  Wastewater  of  this  type  could  be  removed  and  placed  in 
tanks  on  board  ship  for  treatment  in  such  a  plant,  if  it  is  determined  that 
deep  ocean  disposal  is  prohibited  or  not  desired. 

5.  There  are  several  other  treatment  options  besides  bioremediation 
available  for  the  treatment  of  wastewater.  Each  will  remove  COD  and  BOD  by 
90"  or  better;  however,  BOD  or  COD  removal  may  not  be  sufficient  for  discharge 
through  the  culvert  into  the  bay.  The  following  options  are  preferred: 

a.  Ultrafiltration  or  reverse  osmosis  treatment  (R0PU,  reverse 
osmosis  purification  units)  has  been  shown  to  be  more  than  99%  efficient  in 
removing  aliphatic  hydrocarbons.  The  Army  unit  is  mobile  and  could  be  moved 
on  site  readily.  The  membranes  are  subject  to  fouling,  though  most  if  not  all 
units  have  pref i 1 trati on  to  minimize  R0  membrane  fouling.  Cellulose  acetate 
membranes  will  operate  effectively  at  pH  values  greater  than  4.0. 

b.  Carbon  Adsorption  demonstrated  reasonable  COD  removal, 
although  the  results  of  the  shaker  test  are  by  no  means  conclusive.  Passing 
this  type  of  wastewater  through  carbon  adsorption  columns  may  provide  the 
added  degree  of  treatment  needed  to  discharge  WSP-type  wastewater  to  areas 
with  sensitive  ecosystems. 

B.  Wet  Sludge  Pit  (WSP)  Sludge  Disposal 

The  principle  concerns  of  sludge  disposal  are  effective  volume 
reduction  and  an  environmentally  acceptable  ultimate  disposal.  Based  on  the 
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Figure  4.  Plot  of  Dilution  Factors  and  Gallons  Discharged 


results  of  the  sampling  and  the  general  unavai 1 abi 1 i ty  of  sophisticated 
equipment,  air  drying  or  weathering  the  sludge  is  a  practical  and  attractive 
method  for  volume  reduction.  Weathering,  that  is  the  constant  turning  of  a 
spread-out  sludge  under  a  cover,  would  provide  both  biological  degradation  and 
loss  of  moisture  content  necessary  to  return  the  sludge  to  the  soil  as  fill. 

At  last  report  the  sludge  had  been  barreled  up  along  with  considerable 
water.  Unfortunately ,  since  the  survey  was  performed,  the  accepted  method  for 
determining  disposal  of  the  sludge  (EP  toxicity  test)  has  been  superseded  by 
the  Toxic  Characteri Stic  Leaching  Procedure  (TCLP),  adding  requirements  for 
additional  organic  chemical  analyses.  Based  on  the  absence  of  volatile 
organic  compounds  in  the  wastewater,  these  chemicals  should  be  absent  from  the 
sludge  as  well.  However,  if  this  waste  were  to  be  sent  back  to  the  States  for 
disposal,  results  from  testing  with  the  new  procedure  would  be  necessary  in 
order  to  determine  disposition. 


IV.  RECOMMENDATIONS 

A.  Lajes  should  provide  treatment  for  its  combined  sewage.  Biological 
treatment  could  provide  a  disposal  option  for  both  WSP  wastewater  and  sludge 
and  improve  marine  water  quality.  Hazardous  materials  which  are  present  with 
any  industrial  operations  should  not  be  allowed  to  enter  the  food  chain,  when 
in  all  probability  can  be  removed  by  treatment.  There  is  no  question  that  the 
Azores  needs  to  act  responsibly  and  provide  regional  sewage  treatment  for 
Praia,  the  base,  and  the  airport  complex. 

B.  Oily  waste  sludge  from  tank  cleaning  should  be  dried  under  covered 
structures  in  the  Azores  because  of  the  wet  climate.  Sludge  drying  in 
greenhouse  structures  used  for  drying  domestic  sewage  sludge  seems  to  be  the 
most  economical  and  practical  method  of  volume  reduction.  Ventilation  should 
be  provided  to  prevent  the  build-up  of  possibly  noxious  or  explosive  gas.  The 
dried  sludge  should  be  tested  to  determine  if  characteristic  hazardous  waste 
limits  (e.g.,  TCLP)  are  exceeded.  If  the  dried  sludge  is  not  a  characteri Stic 
hazardous  waste,  then  it  can  be  tilled  into  rich  soil,  using  soil  microbial 
populations  to  further  degrade  the  remaining  organic  material. 

C.  If  the  dried  sludge  fails  the  TCLP  test,  then  the  dried  waste  should 
be  containerized  and  sent  back  to  the  States  for  disposal  by  a  licensed 
hazardous  waste  treatment  and  disposal  facility. 
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AFOEHL 

AQUATIC  BIO AS SAY 
DATA  COLLECTION  SHEET 


DATE  COLLECTION  BEGAN: _ 

CONTROL  HARDNESS: 

_  SAMPLE  HARDNESS  :** 
REMARKS  :  h  AY 


;  Ar  S _  species: 

DATE  COLLECTION  ENDED: 

CONTROL  ALKALINITY: _ 

SAMPLE  ALKALINITY: 


;  H  W  J  /V!  •JJNypJ  AGE:  11 


f  y  r/c 


DATE  RECEIVED :_ 

CONTROL  CHLORINE: _ " 

SAMPLE  CHLOPINE: 


CONTROL  CONDUCTIVITY 
SAMPLE  CONDUCTIVITY  ~ 


Date : 


48  HRS  |  CONTROL  |  n  C 

r  I  -  I  — 

t  i  |  A  B  |  A 

- 1  ,0  ,0  I  io 

no.  A uvt:  | 

DISSOLV.  0 |/?f  T 

TEMPERATURE*  'f- 


I  A  B  |  A 

•I  lo  jo  l  iC 


Sample  » :  (  -  V 

CONCENTRATION 


>^1H 


CONCENTRATION 


NO.  ALIVE: 

DISSOLV. 

m:  ?.|y 
TEMPERATURE :  j-S  .  T 

I 

I _ 

96  HRS  |  CONTROL 

I  f~  I - 

|  A  B 

— - |C  ,0 

MO.  ALIVE:  1 
DISSOLV.  O  : 

PH:  1 

TEMPERATURE  :  .  Y  ^ 

DATA  ENTERED  BY: 


A  B 

)G  \° 


A  B 

|G  iC 


A  B 

?  1 


I  | 

i 

|  A  B  I  A 

-< 

CD 

1  it  0  l 

l  1 

l  1 

1 

1 

1 

l  i 

1  1 

1  ^  1 

1 

1 

1 

WY  ! 

1 

1 

Data:  dLUjj 

;  * 

no  -f 

|V.| 

i  M 

! 


Sample  #  :  G?  A,/ 
CONCENTRATION 

/  C  "V/i  ^  On 


16  10  !  ^  9 

7. 9  1  b.  ^ 


0  (7 


DATA  VERIFIED  BY 


:  \  A  A 


'  :  V  ^  |  J/r  /  H  f/ 


t'S'X 


r^&~z£?%LxlA 


ENVIRONMENTAL  SAMPLING  DATA 


(KHLUSCOMLV 


•  this  space  fnr  mechanical  Imprint)  /  /  J  //  /  ? 

y  f  d***<£3C  AcA £ i-A?Sl — X  |  lUtNI  IMtt' 

^/.U<  -Ay  {7cA  /£  ^sa^ziZJ  ^ — M  ■  w  — 

f’ & r~^'  ~^n*^*7e*^LkCCA  /A^tAy 

^  Ju:cX  AzA/  'yAc-  ,0.1*  A-  A?  AAiA 

,T  fy  ec  ,  -T<  .:  fvAz '  e  *  cZ'r  A  ^  Ac  yys  *  - 


SAMPLING  SITE 
IDENTIFIER 


WR1II  sir: 


date  collection  began  time  collection  began 


TT 


{24  /lourdwfcj 


MAIL 

REPORTS  f 
TO 

-■f’vL-  f  ! 


£ 

1 - 

z 

i<r 

'  —5 

J2: 

V— - -- 

BASE  WHER0  SAMPLE  COUrflCTED 

y2y£tL 

_  I N  G^TJL  OESCRlPTjqXZ 

^yyzZeZJ  '&Xcc 

COLLECTION  METHOD 

y|>GRAB  N  COMPOSITE 


SAMPLE  COLLECTED  BY  Vamf,  Crcuie,  AFSC) 

X'Asyt  /  A^A-zf  *  70*7  '^/A 


R  e  A  so  N  FOR  /  I--  L 
SUBMISSION  E  T 

s AS t  sample  number 


AUTOVON 


A  ACCIDENT/lNCIDENT 
R  ROUTINE/PERIODIC 


C  COMPLAINT 
N  N  POES 


F  FptLOW  UP/C  LEA  NUP 
O  OTHER  {specify) 


ANALYSES  REQUESTED  (Check  appropriate  block at 


"TIT  IT 

GKOI  P  A 

lfardn«’Vk 

00900 

Silica 

00955 

\ notii  m.i 

006  10 

Iron 

01045 

Specific  Conductance 

00095 

(..  hermcai  <  Kvven 
DernanJ 

no  340 

Lead 

0105! 

Sulfate 

00945 

K:t'!i!.ih)  Ni’nnrcn 

9062a 

Magnesium 

00927 

Surfactans-MBAS 

38260 

N  prate 

90620 

Manganese 

01055 

lurOidrty 

000  76 

Norite 

H06  15 

r  ' 

Mercury 

71900 

Oil  A  Orea.se 

00560 

Nickel 

01067 

v  hearm  <  ar  bun 

00680 

Potassium 

00937 

Orthophosphate 

00671 

Seleniu  m 

01147 

}  {  |  |  GROUP H 

Phnsph- mis.  iotal 

00665 

Silver 

01077 

Aldrin 

39330 

L . 

Sodium 

00929 

BHC  Isomers 

39340 

iiiaiassszB 

Thallium 

01059 

a-BHC 

39337 

(  >  anide.  I  otal 

00720 

Zinc 

01092 

b-BIK' 

39338 

(  \  anide,  1  ree 

00722 

d-BHC 

34259 

>■ 

Chlordane 

39350 

2.  4.  5T 
:.  4.  s-ir-s, 


8 

■ 


\n»imor.> 

\rsrni-. 

H  arii  i  in 
Bo  rv  limn’ 

H<  >r<  <11 
<  admin  m 
( akuim 

Chromium,  I  -Oil 

(  hr, Hi  in  pi  VI 


[  (  ■■  ippor 

REMARKS 


GROUP  I 
327  50 

GROUP  I 
U1097 
01002 
01007 
0’0|  2 
01022 
01027 
00916 
01034 
o  1032 
OJ042 


1  Sill  <»R0UPG 

Acidity,  Total  70508 

Alkalinity,  Total  00410 

Alkalinity,  Bicarbonate  00425 
bromide  71870 

Carbon  Dioxide  00405 

Chloride  00940 

Color  00080 

lluoridc _ 0095  1 

Rendu e,  Total  00500 

Residue,  filterable  f'l  ns ;  70300 
Residue,  Nonfllterable  005  30 
Residue.  Settleablc  50085 

Residue,  Volatile  00505 


DDT  Isomers 
p.  p-DDD 
p,  p-DDf 
p,  p-I)D'I 
Dieldrin 
Dursban 
I-  ndrin 
Heptachlor 
Heptachlor  I  poxide 
Lindane 
Methoxyehlor 


39370  S 

39310 

39320 

39300 

39380 

77969 

3939n  Him 


(.ROl  l’  J 
00  745 


rramrtol 

(f'mmaton) 

Toxaphene 
2.  4-1) 


77969  PARAMETER 

39390  Mow  50050 

39410  Chlorine.  7  ntjl  50060 

le  39420  Dissolved  Oxygen  00  3(H) 
19782  pH  0(i4nn 

39480  Temperature  OOOiO 

X\  4200000  Odor  O|)086 

39400  Iodide  7|K65 

39730  SJi'Ov  00710 


ON  SITE  ANALYSES 

(METER  VALUE 

50050  rngd 

u?jl  50060  XZL  mp.'  I 
>\ygcn  00  300  no*/ 1 

00400  L/a<7  u  nil  s 


.xx  As  Ay  J  f  x.  y  x  eye  q 


2752A 


AF  FORMS  2  752  A  AND  27328.  FEB  83.  REPLACE  AF  FORM  2732.  JAN  81,  WHICH  WILL  BE  USED 


TO  R  M 
FEB  85 
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AFOEHL  Sampling  Results  Data  Sheets 
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